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(54) RADIATION-SENSITIVE RESIN COMPOSITION 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a 
radiation-sensitive resin compsn. useful as a chemically 
amplifying positive resist, excellent in resolution and 
PED (post exposure time delay) stability and especially, 
capable of stably forming a high-precise and fine resist 
pattern excellent in pattern shape without causing 
so-called 'nanoedge roughness' or 'rough film surface \ 



SOLUTION: This radiation-sensitive resin compsn. 
contains copolymers having repeating units such as 
p-hydroxystyrene and repeating units such as t-butyl 
(meth)acrylate, and a radiation-sensitive acid producing 
agent comprising a combination of a compd. which 
produces sulfonic acid having three or more fluorine 
atoms by irradiation of radiation and a compd. which 
produces sulfonic acid without no fluorine atom by 
irradiation of radiation. 
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*nzf* h. ^7i- ;b3-K->7AhU 
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(A-7ji>^-a^)V7.^—jv^y) :7#;ih" ^ 
h\ n— (yt-7;i/^-n^;u^;i//h— titti/) V7 
xx;i/vwf*k n- (yc--7;i/^-a^;i/^.;i/7j>- 

/l/**S0 t'i/^O [2. 2. 1] /\^] — 5-x>- 
2, 3-»WM5K, N- Crt-^tfD?^ 

;u7.;i/^n;i/^-dfi/) -7-#d|Hf-fc?5/*a [2. 2. 
1 ] 'v? h - 5 -x>- 2, 3 - SttJWK^ W $ k 

n- (A-7;b^-a^;bx;b^— ;i/>j-^S/) bfi/^a 

[2. 2. 1] /\-/^>-5, 6 -;f3f£/- 2, 3-^ 

M^WSF. N— (yN"-7;i/^-a^;i/7.;b^- 
frttis) -t-73-M k n — ( kj -7;i/^-D 
x;i/^-;i/^-^^) a^j»-Y^K, n — (bV7)i* 

U * 7 % * h\ N - ( h U 

7)Wn *?)]s7,)lft-M*ri/) P73L—)\s-? \y-i K 

N- (h'J^l/^-D^^l/^l/Tjx— )\,7t*ri/) 
9U [2. 2. 1] ^h-5-x>-2, 3-^;b 

jK^t i/'f $ K, N - ( h u "7;bJi- o * ^-;i/x;i/jJ%x;i/>j- 

[2. 2. 1] ^^1^-5 

-x>-2, 3-i?^W$R N- (hU^;i/ 
7tn*T;\,z.)\,*-)\s**i/) ^yta [2. 2. i] 
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s\7*y-5, 6 2, 3-»^J/^ 

k n- (hU"7;i/^-n^^;i/^;i/yt;-;b^-^r>» -^-^ 

^;WSk N-N- (2-h'j7;i/tD^f^7iZ 

k N- (2- F'j7Ma^f;i/7i-WM-;i/ 
tf*^) ^7i^?K?R N— (2-KU^;i/^- 
D^f;i/7i-^MzM^.» tfi>?p [2. 

2. 1] ^7*h-5-x>-2, 3-^*;b^W$ 

k n— (z-hVy^D^^-jvy^—jv^^—jv 10 

-l-**V\±i/tu [2. 2. 1] 
5-:r>-2, 3-^;1/jK^W^ K N- (2-N 

[2. 2. 1] s\7°$y-5, 6-^"^2/-2, 3-^' 
AmW5R N- (2- MJ^bvfny-^b^x 

Ttazf^jwift-jv) pyy**y. tfx (hVyjv 20 
7;Wn^f;i/7ir;V7;i'*^i/) Z?7V* Z 

[0 0 18] (B 1) 

(c, tfx (4-t-^;i/7aL^-;i/) 3-K— >7A,>\- 
?;i/:*p:/#>;*;i,**- k iS?*-)i>3- K->7A 

—72*A-y)\,#ny*#yxji>jH*-h. 4-t-y?- 
;i/7i-;i/-y'7i - ;i/^.;i/7)s— >7 Ay \*- p y*# 30 
>x;i/**-k n- (A-y;v*ay*^jixj\,T)s=.)\, 
^^i/>-f^K> n- (;\'-7MD7*fw 
;u^-^ri/) :7#;w*k N- (yt-^^p^ 
^;i/X;b4-N-;Uy}-dri» i>'7ir;i/vW$K, N- 
(y\ - -7;i/^-p^;b^;b*-;b^-^tx) hfS/^ p 
C2. 2. 1] '\^h-5-x>-2, 3-^*;b/jf^ 
W^k N- (^-yju^uy^-juy,)V7iK—)Vyi-^r 
is) -l-^^i/^U [2. 2. 1] ^\7°h-5- 
x>-2, 3-^M^W5K N- 
P^^^w^^i/) kfS^P [2. 2. 1] /\ 40 

k N— (>»N'-7;b^p-7*^-;bx;b/J-x^b^-^i/) ±y 

TM$.mt>w&L\,\ msmm&m (bd ^ m 
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■A- v Am.ft£®(DM.#W£ LT«, 1^7. (4-t-?' 

(4-t-7f;i/7i^) 3- K-9Ahri'M> 
-fcf^Tji/**- k tfx (4-t-7f;b7i^;i/) 3 

- K-<?A-p- h;i/x>^;i/3}N*- K fx (4 - t 
-7*f;b7i-;b) a-K-^A^ifvTji,**- 
k fx (4-t-7f;i/7iz^) 3- K— >7A- 1 
o-l)>yT-y.)\;ib%,-Y, fx (4-t-7*5 : -;i/7 

3- K->7A;*^*:/x;i/;jx*-k i?7x- 
;b3- K-tfAf U>x;i/**- k Vy^-jVH- K 
x>7A KT J ^;i/^>-t?>x;i/^;^- k S/ - 7i-;i/3- 
K— <7A- p - kt/xzyxA-**- k y'7x^i/3- 
K^»7A^>if>x;i/7}x*- k i?7i_;i/3- K->7 
A- 1 0 -ijyyy— x^jft*- k P?^—)i>3- K 
— ^A^-^^>x;b**-h, h'j7i_;wM-7 
Af u>x;i/;ft*- k h y T'x^i/x^x^A K-T-* 

^;U^>-^>X;i/*:^- k h ij 7i37Mri)A 

- p - kl/X^XA/jft*- k N y7i-;U7M-i? 
A'O-if >x;i/^*- k h y Xxx;bx;i/*:=.>7A- 
1 0-;*;>x7-x;i/7ft*- k h'J7i-;i/xM- 
<7A;**#;/x;i/**-k 4-t-y r h^risy^-)V 
-Vy^—fry.Jift—y&tfi'yy.jiTHX.-h. 4-t 
-7*h^i'7i-;i/-y7i^;i/XM-7A F-Fi/Jl 
s<y-¥yx;iiisZ-h. 4-t-7*h^i/7xr;i/-i? 
7i^;i/xMz7^-p- k 4 
- 1 h^ri/7i_;i/-i;7i- ;i/x;i/^>7A^> 

if>x;b^^-k 4-t-^h^fJ/7'x-;b-^7a: 

-;i/x;u*x>7A- 1 o-*>77-^*- 4 
- 1 -yb^-yyjL—)v-y'y^-}i^)i,7ts—<y^i; 

©x;i/*>fb£-# 

x^^Mb-^/cDA^Jii LTii, 7 it^i/7x-;i/ 
7Jb*X ^i/?;b7iti/;i/7;b*>, i^x (71- 

>hi/lx-h, t:n^D-JW^>7M7ah'Jl7 
f;K -hD^>i/;i/-9, 1 o-y^h^-iyTyh^ 
■fe>-2-x;b^^- k n-^fn-M>'/-f>h 

i/L'-k a-^^P-A'O^^^^^;^^ 
-h, a -^^f-u-ibKy-jj y \?Ti;)Ky-\£yy)i 

[0 0 2 0] ©T^l/ifcW $ Rb^J 
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k N- (1 0-^>7T-;bx;b/jN-;u^-dpi/) 
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Jl/tti/) Xi/iJU [2. 2. 1] ^h-5-x>- 
2, S-^jM/tf^rW^ F, N- (10-A>77- 

- 7-^-y-t^D [2. 2. 

1] ^7 p h-5-a:>-2, 3-j;A^W5K, 
N— ( 1 0 - A>77-WM-;i/^*i/) lf$/*0 
[2. 2. 1] /\^dr>-5, B-**S/-2, 3-5? 

5M/a)Wf s/-r s K, n— (i o-^>7T-;i/^.;i/*:- 

A/tti/) t7fM5K. N- (4->lfJl/7i^l/ 

Jltf-^FS/) ^J/W5K, N— 
7i-H^- /tofr^S/) 7#;i/>f^K, N— (4- 

K, N- (4-^f;i/7i-;i/7>M-M*i') t^> 
?D [2. 2. 1] ^•7 p h-5-x>-2, 3-i>'#;u 
^W5F, N— (4-;*^b:7x-;b;ub*-;i/;* 
3fS/) - 7 -a^MJ-tf*/* a [2. 2. 1] 
-x>-2, S-»;*M*W5K. N- (4-;**- 
;i/7i-;i/^;b*-MJfi/) tfs/^a [2. 2. l] 
'V/*>-5, 6-*#S/-2, 3 - W 5 

K, N- (4->l^7x— ^^*=^»or*S/) ^-7 
5 K, N — (*??Jb:%/ta}c:^/ureS/) 

$ K, n- (^-^5=-;i/^;i/^— /w^S/) ^7i-;i/7 

[2. 2. 1] /\^h-5-a:>-2, 3-5;*;UJ«F 

w^K, n- cti^i/yui/jft— a**s/) -7-* 

#-9-trS/^P [2. 2. 1] s\-7h-5-x.2/-2, 3 

is) [2. 2. 1] *\-?#>-5, 6-**is 

- 2 , 3 - Vi) frtf* W 5K, N - (* * 

©s>7vM*>ft£tt 

*i/)\s-x)vits—)\>) &7i/**y* x* (7i-w;i/ 
&7\T*9'y* tfx (4-^f;b7i-;wi 
d-x-;i/) yr^^x ^^;i/x;bdv-;i/-4-^5 1 ;i/ 
7ii ;b;x;i/*x;i/i>7 1 -S/^a^s/;i/ 

1 - ( 1 , 1 - t>\* ^bx^b:*;!/*— 

s?7i/**>» mj< (l, l -s^-^bxf^i/yui/ 

V7.)\sTSs-)\,*.*yi\&mt. LT«. TIB5S 
(4) T?*3ft3<b£tt£#tf*;ifc#T?g$. 
[002 1] 
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jg(6~2 0CD7U-;b& Hia7~2 0(!!>77M;i/ 
fctt^aJR*«:#t<5fiSI?R 1 ~ 2 0 ©flfi©^ 

<, «*R6~2 0<D7y-;i<S. #3RR^ J^»l 
~i oc^yaRibMafiifett^xDJK^&^-tftifS 

^ 1~2 0®te©W«^&^U *OXj3J:tf Y©# 
& < £: $J-J5tf8&m. 6~2 0©7V -;i/ST-&57t)\ 
&3vHiXhYh#isaK:^UT'>&< lffi©* 
10 U ^-fti-PtwJMISrflteR^SflaRR^- 

«#3~l 0T*feSj^W»ja*fe{i^#3^jg$: 
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[0024] (flu x' fcii/Y' i*ffi2K:ra-T%> 

ftS!ottiJ:.<. fro»£#-r3X' £<fctfY' 

K9R»i~i oco7;i/*;i«. ^gc3~io©s> 

7D7;WH, ^|S[6~2 0©7'J-;b& £SS?lffc 
7~2 0©7^;i' : ¥;US$:^i"*\ &-£>W£|^— CD&L 

<^i^^^iS-?^c^L^x , i:Y' fca<*BSfoi 

£*LT, W 3 ~ 1 O T'SI.^ 

■5c ) T'*$tl-S>a?:^LT^-5„ ] 
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[0 0 3 3] ZtltfflMJ (B2) (Dot., SfflC 

fcf^ (4 - t -^fjl/7i-;i/) 3- K— OAK-r 
k ^ (4_ t — ;/^ 7x 
3-K-^A-p- h;bx>^;ush*- k tfx 
(4-t-yf;b7i^) 3-K-^-10-^)> 
7 7-^M4-K tr* (4-t-^f;i/7i-;i/) 

3- K-CA*?* >*;i/j}x*- k K 

->)AKfi';i/'<>¥>^;i/tx*- k j/7x^ba- 
K— "7 A- p - ki/xz/^juzft;*,- k ^71-^3- 
K— "7A-1 0-A>77-xM4-K y'7i-;i/ 
3- K-»7A;t?*>;*;W-x*- k MJ7x— ;i/>Ul> 
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t}x- 1? a Kx^i/'Oi?^^.;^^- k h u 7i-;i/ 
*;i/jjwi7A-p- h;i/x>^;i/^^-K hU7i^ 
;i/7.M^i7A-i 0-*>77-^M^-K h'J 
7i^;i/7,M-7M^^M*- h, 4-t- 
zfb*ri/yx.— jv • y7i^;i/x;i/^ri?A h*f i^M 
>-iz>*;b3fx*- k 4-t-7h^i/7xz;i,-y7 

a: - r^A- p - h;i/X>7.;i/J^^.- k 4 - 
t -7h^i/7iz^ • i/7ii;i/7vMr ?A- 1 o 
-A>7r-XM4-K 4- 1 —JY^yy^-fr 
10 • ^7xx;i/x;i//Jvn>7A3r^^>^;i/^^- k N- 
(10-A>77 x;bx;b/fxx;^dr X ? */ W 5 
k N- (l O-ioyyr-jvx^-jv^i/) y$ 
;b-f ^ k N— (1 O-Jjyyy— )W\/ifr—)\,**r 
i/) \£*/9u [2. 2. 1] ^\^h-5-x>-2, 3 
-^*;b7K*W5 k N— (i O-jjyyy-jwi 
ft-Sl***,) -l-**cV\±i/9U [2. 2. 1] /\ 
7"h-5-x>-2, S-SttAtf&PW^ K. N- 

[2. 2. 1] s\y~&>- 5, 6-^-dp$/-2, 3-i/ 
20 M!K*W5K, N- (10-^>77-^M- 
Jl**ri/) i-yf-M 5 k N— (4-*5M1/:7:e-;1/ 
x;i/4xx;b^^ri/) ;*?iO/>fSk N- (4-* 3Mb 
7a:x;i,^;i,5fx-;b^-^j/) 7^;^* k N— (4- 
^ f-jvyx.—juxjv^—jv^ y) Vy 5 
k n— (4 -^5=-;i/7x— ;i/^;i/j}x-;i/^-^r2/) trs/ 

[2. 2. 1] /\^h-5-o:>-2, 3-^;b 
tft^f W 5 k N— (4 -^fJl/7i-,ll/XM-M 

[ 2 . 2. 1] 

-x>-2, 3-^;i/xKdpW^ k N— (4-*?- 
30 ^7i-;i/7MlM*>» [2. 2. 1] 

^y°$y- 5, 6-;f3fS/-2, 3 -t^WWfWS 
k N- (4-^5=-;i/7xr:;u^;i/jjx-;i/^-d|pi/) ^7 
fMlz-fS K^*W*bv\ tirBB&ft£*!f (B2) tt, # 
SUIT* fctt 2««±S:aB^bT*6ffl-r* £ HftT'ZZ. 

[0 0 3 4] *98«lC*St?«&R£#g (Bl) fcg£8£ 
Sfl (B2) tCDfeffiflJ^ =E;i/J:t (B 1 : B 2) T\ 
itS, 1 : 100~100 : 1, «F*L<ttl : 20~ 
2 0:1, $e>tC^4L<ttl : 1 0~1 0 : 1 ©fgffl 

40 fc. rt;i7^7*^ r$gffiirJ\i <Di& 

tt* (B) ISS»tiiMH4g»mo®^ffi*^ (A) 

^»ioofijH»afey, s$, 5~2os4gp, »* 

L<ttl~l OftftgPT'&S. 3c7>i§£, (B) ^SfeS* 

50 [003 5] mtmmm 
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*«w»cfev^t±. zbiz. mmz£v (b) mmm 
y, ffijm<D%Tm£fem*ft±u stu^t^u 

8 R9 N mU R? , R8fcj:tfR9 tt^^fci 

s&^-r. ) xmztizit-ma oar, r ^^-ft^ 
(i) j £^e>. ) % m-tt^zwrnttzmtar 
&*JT$jib&fo cot. r-smmitG® (id j ^ 
e>o ) , mmm**3m&Jim?z>n&fa oar, r-g- 

gfS-fbi^ (III)j ) . 7$KS^Hb-^ 

£-5. 20 
[0 0 3 6] -^^-fb-^J (I) hbTtt, 0!Jx.a n 
-MWl/7$X n-'V/^l/T'^X n-^f^b 
75 X n-y_;U7$ X n — rXil/75 >^C3D^E / 

r;i/^p;bT ^ >s ; s?- n - -f^jvr =■ x n - ^ 

>^;i/7$ X ^"-n-'V^XUT'^X i/'-n-'x-/ 

^;b7^x ^-n-;t?^-;i/7$x ^-n-;_;b 

IS; h'Jxf;i/7>x h U - n - -/p fcf;i>7 * X h 

>J-n-'V*$/;b7SX h 'J-n-A^bT^X 30 

h U - n -ft/ A/7 = >*§s© h y 7)l*)VTS. ym ; 7 
— U>, N-^f;i/7-iJ>, N, N-^^UT— u 
X 2-^f;i/7-'J>, 3-^f;b7-UX 4 
W-'JX 4--hny-y>, i/'7iz;i/7$ 
X h'J7xr;b7$X 7":7?\>b7$ >#©^S^T 
<XS£Ptf£3£#T'£.5. ^HHbi^f (II) 
Ttt, x^l/>^T<X N, N, N* ,N' - 

fh7^f;i/Xf l/>i/'75 X f h7^f b>S?7$ 
X ^t^fl/>i;75>. 4, 4' -V7^J*JV 40 
i-^^X 4, 4* -y7$;i/7i-M-f 

;k 4, 4' -y7?M>>;7i;x 4, 4" -s? 

75;i?7i-;i'7iX 2, (4-75^7 

i-;i/) :t°pax 2- (3 -ys.;?*.- ;v) -2- 
(4-7$;7i-;i/) :/d/\°x 2- (4-7^;7 

1- ;i/) -2- (3-tFD^ri/7i-;i/) t/p^x 

2- (4-7?;7x-Jb) -2- (4-th'D^7 
i-;i/) ^pax 1, 4-tfX (1- (4-7^;7 

-i-^^x^) -O-fe'X 1, 3-tfX 
(1- (4-75;7ii;i) - 1 -^tSH/XtSH/) K 50 
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>nymzm?z>z\t:tfx-z2, 0 &mnt&®> own 

X V* < J ? y ;b7 K©fi£#;^£ 

#tfs;i£:#T*£So huI37^ K«#*<b^fei:LT 
a *;bA7$ K, N-^f-;i/^;bA75 K, 

N, N-W«M7$ K, 7izh7SK, 
^)\>7MY7K K, N, N—x*3SM/7-feh75 K, ^ 
Dlf*2/T5K 'OXTSK. tfnyKx N-**- 
;i/fcfai) ^SiWi^f^. tufa? U7ibitr 
WfcUTtt. ma mm, ^5 L ;i/'7i/7 1, i-i? 
**yi/?U7. 1, 3-&*W9Uy* 1, 1, 3, 
3-^b^^)V^\yT. 1. 3-^7ix;i/^ly7, 
h 'J^^^-O U7^£2pt-f-5Zl£#T'££. ffigB^ 

mmmmit^mt lki ma. ^*v-;k * 

xXWS*V-;k 4-*7\>bW$#V-;k 4-**- 
2-71-M 5 ^i/-;i/^©-f = *V-;i/S ; e 
y^x 2-^^;i/tfy^x 4-*7S>i/^y^x 2 
-x^;i/tfy^x 4-x^;i/tfyi?x 2-71-ji/ 
tru^x 4-7i-;i/tfUi;x N-^^;i/-4-7 

a:x;utry^X -nfx rnf>|7 
^ K, =5ry 'J X 8 -^-^rS/Jry y X 7^ U 

try i?>m<Diz t>\ tf^^x tr^v^-;i/, try^'i? 
x ^vifyx 7"yx hfay^x tr^u^x ^ 
;i/jjxyx 4-^f;«Myx tf^^^'x l, 4 

-*X*-3S>l/hf^£>'X 1, 4-i?7-y-*tfS/^P [2. 
2. 2) *?#>^£#*tf-g>^#T*£.5„ 

[0037] e> (D^mmmtiam) e> 
^b^ (i) , ^mmwmttitftotiwt l v \ at^ 
^mmit^i ( i ) (Dtpxit. h y 7;i/dr;b7 ^ >sw 
#ic«f*l<, ^«^8S<b-^(Z)^T'^ try*;> 
ffl*q#c#*Lv\, *«w»cfev^T, iHOKffiHffima 
#3*r'* ^« 2 mxt Lxwa-t z> 3 1 a^t*^ 

iSjfe«C»J^fiJ©^ffl*«, (A) RMSfc 1 0 Ofi 
JKUSfey. m&. l »*L<liO. 0 

0 1-10MSSI5. £<btC#;£L.<&0. 005~51 
^^J»J»^M4A* 1 5M 

auzmtlz h t Lxo>mm j pnft8!>(Dm& 

^0. 00 iSggp*iST^S^ ^n-fejyfcftCJ:o 
£. 

[003 8] flfi(7)^^J 

l-SZh^T^S. l&fB^SfS^rOJi, W^^^Ptt 
-^>X h y x-S/3 X Ui?^ h £ LTffl3BflM4*E&&fi 

a 5Ky^-*s/x^u>^»7y;i/x— t-;k jKU**2/ 

xf l/>xf7')M-f;k tfU^S/X^U-Xtb 
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4<U 2f-3f i/x-f- k> j x— ;bx-^;k 
jKUx^l/^yua-^y^^i/- K /KUx^k^y 
U 3-^7.-^7 k- h<Dlii)\ ffljL&t. Lt, 17 h 
>y7"EF301, EF303, EF352 (N^AT" 
a^ftttO , ^^77'^XF171, F17 3 

30, FC4 3 1 (&£*';-xa («o sjo , r*t 

KAG7 1 0, ii*-7P>S-3 82, SC-10 
1, SC-102, SC-103, SC-104, SC 

-1 05, sc-io6 mm* m m , kp3 4 10 

1 (fgfflfbgtX« («5) SSD , ^7D-No. 7 5, 

no. 95 mmuvz m m ittf-c 

(a) pm-sKi oomM^mr^j. zmm 
flxuT. -e©x*;i/^-& (b) mmmmmmiz 

±m£2>$m*%-f?>o ft&L^mmitlsTte. MA. 20 

^Rl©ftMfitt> (A) ftS-^s: 10 0 £S8P%3 *J , 
5 OftWMXTTf**. S#H3.fctf/*fe 

z: fctcj: y, mMwrnm^m^ 

J/- 4' -^5 1 ;i/^;i/3>^<z)>'Mx-i/3>E5it^ij % ^ 30 

mums m&s&m. mm*zw&rt& r t *)-? 
[0039] %m 

±wm&o>wm. mx.n. m®, 5-5011%, » 

Will if-i/>^'J ^f-;i/x-f;i/7tf 40 

- K x^k>yu 3-M;if;n-fjb7tr- 

-te-r- k xf a-M; - n -7"f M-r 

;i/7-fe-r— h^©xf-k>^'Jrj-;kt,/7;i/dp;i,:n- 
-rJkTfeT 1 - h^; ^ahfk^Dn-^y^^bx 
— r-;k ^ntTk^^Un-^yx^bx-^k 7" 
ahfixvyua-^y-n-^n^bx-^k 
tf k>y u 3-;key - n -y^^x-^i^coyn tr 

ij u -;!/£?;* -j^bx— 5\ik 7nekv^''j3-;byi 50 
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f-;kx— f ;k y"n fkvy >j n-;ki?- n -:/a tr;i/ 
x— r;k 7°u¥\syW a -;k^- n - T'fvi/x— ^ 
t: k^y u rj-;k^T;i/^;i/x-T-;i^ ; 7" 
Ofl/>^>Jn-;i^/^^;kx-^;k7-fe-5=— K ^ 
□ bfU>yurj-;i^Eyx^;kx— r;i/7-fex-K :/ 
a tfk>yj n-;kt y - n -^a f;i/x— r;b7-fe-7- 
-k ^ r Dt^u>i/*y=/-;i/^y-n-^;kx-5 L ;i/ 
7-&5 1 - b*§<D7°n tfvyyv n-;«;7;i/^;i/x- 

^;k $mi-7°a &um>$mtt : r)Vm ; mt 
n-7^;k £g?i-7^;k Wgfx^Vk BBftn-?" 

atf;k B^i-yatr;k BiSfn-T^k m&i- 

7"^;k @f$fn-7$;k BfSfci-7$;k 7"at:";fr;/ 

®?i-7 , ntf;k ^D^>gfn-7"^;k 7'nt:t> 

if i -ttj^nm&mxfrtfym^x^vm t Ka 

dp */BB»xf-;k 2-tKadpj/-2-^ ^-jvy'a 
yWtt-M 2 - 1 Ka 3 -^i^;!/^^^^^ 
^ h * ^B^x^;k x h ^ i/ftifx^;k 3 - ^ h dp 
is-Jottymtl-M 3-^ Y^i/zfuttyWx* 
;k 3-xhdpi/^ntf^->^^-;k 3-xhdp^ 
atf^>gpx^;k 3 -^ hdpi/^;k7-feT— 3 
-^f 1 ;!/- 3 - ^ hdpi/^;b7'-fe^_ 3 -^^l/ 
-3-^ h^yy'^-fn^'yir^- h, 3-^^-;i/-3 
-5» S^r^^bT'^k-h, 7izbVmt*7)W 71z 
hi^x^k tf;bbf>if^^;k tf^tfi/iex^;!^ 
OflficDx^^;u^ ; h;bx>, dp ^k^^^Sj^fb 
7K^S ; ^ ^^x^;^ h x ^ n - 7"a tf;b^!r h 
y. ^f;bn-7*Whx 2-/\^;x 3-^\ 
7°*jy. 4-s\r?%jy, i/i/v^v^ y*&D>r h 

^75 F, N-jt^;kT-fe h7$ R N, N-i>-*^A- 
7-bh7^ K, N-^^-;b^a'J K>^©7$ RH; r 
-7*fn5^ h>^<7)7^ h>SW&i|*W r 5rfc#T?g 
zm^OD^fUtt, ^fiT*fe«2aRJi$:ii-a-UT 

[0 0 4 0] k^'xHytj?-><D^ 
*ISWO^Stl#Slffiafli*B^^e> k^ N/n-^j ->& 
JBlSW-SIBKHu *^LfcJ:-5JCbT9IIHa*lfeil!BfiW4> 

^¥StCj:oT, MAti S/"Jn>>7x^-, 7^5- 

k^'XhiiSrMU #£lCJ:y^#>7 0~1 
6 0 , CSSOjg J gT**D^!0« (OT, r7K_^j t 

^k^hggik:^-t'5. *®i»fc«fliati«ii«« 

£LT& (Bl) feJ:Of/*fe»4iW84*| 

(B 2) ©88S£f5CT, iH(iI3 6 5nm), A 
r Fxdpt/Vk— 9-'- G&R1 9 3 nm) r Fxdp 
^Vb-f- (I12 4 8nm) ^©ii^f-^ 
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IH& U h /\** - > Srgfe fcJMC, lift 

flWC7 0~1 6 OlC6K©ift& $&C1 2 0~1 6 0"C 
(DW&T* 3 o #RJdJP^0a OMT, W3i6ft/«c- ? j 

- * CDMiBft^ 7 0 'C*?iT*;&3 P E DS96tt*« 

&T^*U35HR«»CJ:»J, iUt. 10-5 0TC, 30- 
2 0 0 ®<D3MtT*mffi.-fZ> Z.£.IZ£*) % ffife<D U t» h 

7;i/# U ^M^fb^ ; T>=E-T7K ; ^ 7 

& v \it h y - ./ -;i/T ^ >HS ; ^g^T $ > 

>; 1, 8-^T-9-'t^J/i7P [5. 4. 0] -7-tf> 
^•feX 1, 5-S?71^S/*D [4. 3. 0] -5- 

AT, l~iOli%, ft£L<l*l~5MA%o>Wm£: 

iz, mmm^iz$ifrzmmm-u^<Dmmz:ffi 

jft&fcab, us>;*h«l^cfim&Ktts so 

[0 04 1] 

0. 2 6X0. 8 5<Ltop <0. 

0. 26X0. 8 5 S L top 

0. 26X1. 1 ^Ltop 
[0 0 4 2] (A) gg£#©£gK 
•&J««1 "~ 40 

f;i/5 0g, TWX'OJttU—bVJbe. Og, t 

-Fy : i')\'*)\'j]-7*>1 g£, -fu^\yy^o^-)v 
=ZJ *^;bx-^;i/l 6 0 gtCflggU S3fc*H$lT. 
Rl^?aS?:7 OTCtC^LT. 1 6^fi^^i±fc. S 

>^'Jn-M;^fjn-f;n 5 o g feinA.*:© 
*>. $?>ic^^/-;b3 0 0g, MJx-^y$>8 0 

g, 7K 1 5 g *1)Uz_T. $S*»CTjtfii£-£oo. 8f$dg 50 
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ii, T&nmmz-fiotz. 

HCV- (#0 §gGPC#7i* (G2O0 0H X L 2*. 
G3000HXL 1*,G4 000Hxl 1 *) £J§ 

v\ «* 1 . o $ y y >y h;i//^\ mmm? h7t K 

y u> Z&mft&tf ;wt- ^ x- 3 > * a v h 
io ^^-f (gpc) tc±ya»eufe. 

(1L1S) l#l®*MflCJ£gj$ 

feiwio. 2 6/im©5^> • r> K • X-^-XM 
-y (ilis) <D^y^-y%i^^Sr^msm 
20 ict«ku Eiitc^-rie)^ 

HWMXmo. 2 6/imha>MACD$:iRteUT, TIE 
->©5f®a (□) l±bi/X h^t^-^CD^iaT-fe 

y, D3iattisaB5«i:y«f9ia*iT^*. 

ACD^O. 0 1 /im^.m : ^» 
ACD^O. Ol/imJ&Lh:^ 

^Ji-mwu #BMM > ©r>^=.7»a[S: 5 P P btc 
ftmvttvysi-fa{z2mffl5\£W^tz<D%. mm 

^-^^V 331HILT. 8»1t|iM60. 2 6^mC05-f 
>'7>K-^-x;^-> (1L1S) fe^Ufe 

2 6X1. 1 : A» 

)V7<y&ffi±®£u mbtitzffimzr-khyizmM 

M»*5:5jSUT. ^ET5 0'CT—lftiaiUfco 3© 
*SSb«U Mw*U 2, 0 0 0. Mw/Mntfl. 7T'& 

t ^ ^ ^ y t - -f^-)h t (D^A^)^m>\ 6 a 

3 6T-feofc„ i®«8BS:, ^a^fls (A-l) 
[0 0 4 3] £jft0l|2 

p-7th*^f i/>ioog, 7^y;bg?t-^ 

;i/2 5g, l/>18g. 7V , ^'fV7*f O-h'J 
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;i/6. Og, t-K"rS//l/^^*^*>lgft, ^Dtf 
uy V ij =/ -;i,=e j * ^;bx— r;u 2 3 o g izffl& U 
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